Rab-mediated endocytosis: linking neurodegeneration, neuroprotection, and synaptic plasticity?
Rab proteins are small GTPases involved in endocytosis and recycling of cell surface molecules. Recently they have been implicated in the etiopathogenesis of several neurodegenerative disorders including Alzheimer's and Lewy body disease. In experiments on organotypic hippocampal cultures, upregulation of Rab protein family member Rab5b after group I metabotropic glutamate receptor (mGluR) stimulation was associated with reduced neuronal vulnerability to excitotoxic injury. This mGluR-mediated neuroprotection was abolished by antisense-induced deficiency of Rab5b. Electrophysiological measurements of excitatory synaptic transmission in the Schaffer collateral-CA1 pathway revealed that mGluR activation that induces neuroprotection also induced long-term depression (LTD) of synaptic transmission. Similar to the neuroprotection, Rab5b deficiency abolished dihydroxyphenylglycine-induced LTD. Together, these findings support the idea that Rab proteins, and the Rab5b protein in particular, may provide a link between neurodegenerative disease, neuroprotection, and synaptic plasticity, as well as possibly being a useful target for pharmacological interventions.